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Interferon Production in Rainbow Trout (Salmo gairdneri)
Experimentally infected with Egtved Virus (Accepted I3 December I972) Egtved virus (Zwillenberg, Jensen & Zwillenberg, I965), a rhabdovirus, is the causative agent of virus haemorrhagic septicemia of trout (V.H.S.), a disease which causes important losses in European hatcheries. This disease occurs mainly when the water temperature is between 6 and I2 °C, and spontaneously disappears when the temperature rises over 14 to 15 °C, in spite of the fact that the latter temperature is the thermal optimum for in vitro virus growth (de Kinkelin & Scherrer, I97o) .
Although the trout is able to produce circulating antibodies against a variety of antigens at I5 °C (Post 1966 , Hodgins, Weiser & Ridgway, 1967 Dorson I972) , there is no evidence of neutralizing antibodies in the serum of trout recovering from an epizootic of V.H.S., and several injections of the virus have been necessary to obtain a low titre of neutralization 197 0. Amend (197o) succeeded in preventing infectious haematopoietic necrosis (I.H.N., another virus disease of trout caused by a rhabdovirus) by elevating the water temperature. The rapidity of appearance and disappearance of the protective effect led Amend to suggest the synthesis of an interferon. In vitro production of interferon by fish cells has been reported by Gravell & Malsberger (I965), Beasley, Sigel & Clem (I966), Oie & Lob (I97I) and also observed by P. de Kinkelin (unpublished observations), but such production following a virus infection has never been demonstrated in vivo. The experiments reported here provide for interferon synthesis in rainbow trout inoculated with egtved virus.
Twenty 8o g trouts were injected intraperitoneally with 5 x Io 6 p.f.u, of egtved virus, then kept at 15 °C, and bled 3, 9 and ~4 days after infection. Interferon assays were made as follows: the sera were first heated at 37 °C for 2 h. We had previously determined that this treatment inactivated egtved virus without affecting interferon activity of the preparation: furthermore, virus thus inactivated did not induce interferon in the titration system and could not therefore influence the results of the interferon titration. Rainbow trout gonad (R.T.G. 2) cells (Wolf & Quimby I962 ) grown for 24 h in Petri dishes were treated for I6 h by fish sera dilutions ranging from 1:50 to 1:2ooo0. Thereafter, the cells were washed twice and challenged with lOO p.f.u, of infectious pancreatic necrosis (1.P.N.) virus (Wolf et al. 196o) , which belongs to the reovirus group (Moss & Gravell, 1969; Cohen & Scherrer, ~972) . The plaque number reduction percentage was converted into interferon units according to Wagner (I 96 ~). R.T.G. 2 cell protecti on was also checked for two other salmonid viruses: I.H.N. and V.H.S. viruses. Cell specificity of the protective effect was demonstrated in both R.T.G.2 (salmonid cells) and Fathead Minnow line (cyprinid cells, Gravell & Malsberger, 1965) , challenged with the same input of I.H.N. virus. Interferon characterization was performed with pooled sera collected on the third day after infection; details are given in Table 1. R.T.G.2 cells treatedwithserial dilutions of individual sera revealed a significant protective effect, mostly with the third-day sera, while sera from non-injected fishes did not exhibit any protective activity. The relationship between serum dilution logarithm and plaque number reduction percentage was linear between 15 and 75 %, with a slope of o'or7 log unit[I plaque number reduction. The individual interferon production of five trout is given in Table 2 .
Since it was obvious that the third-day bleedings provided the best interferon titres, the subsequent characterization experiments were performed using pooled sera from these samples. The experiments and results demonstrating the interferon nature of the seric inhibitor are reported in Table I. It is evident from the properties described in Table I that the trout serum inhibitor exhibits the main characteristics of an interferon (Isaacs, I963) . Suppression of the protective effect by actinomycin D, an important characteristic of interferon, could not be checked with I.P.N. virus because the drug produces a 9o ~ reduction of I.P.N. virus growth in R.T.G.2 cells.
Prior to these experiments, the same interferon characterization tests had been performed with the virus inhibitor synthetized by F.H.M. cells following V.H.S. virus infection. They provided results similar to those indicated in Table I and to those reported by Oie & Loh (I97I) , who demonstrated the inhibitory fluid to be an interferon.
The results in Table 2 suggest that significant individual variations in interferon production can be exhibited by rainbow trout. Possibly this is due to genetic heterogeneity of trout populations; a difficulty which will be overcome only when work on genetic selection in trout proves more successful than to date.
In order to establish the part played by interferon in trout resistance to viral infection further investigations are to be carried out. It would be interesting to investigate the 
